Exposure to ionizing radiation is a well-known risk factor for a number of human cancers, including leukemia, thyroid cancer, soft tissue sarcomas, and many others. Although it has been known for a long time that radiation exposure to the cell results in extensive DNA damage, including double strand DNA breaks, the exact mechanisms of radiationinduced carcinogenesis remain unknown. Recently, a large increase in incidence of thyroid cancer was observed in children exposed to radiation after the Chernobyl nuclear accident [1] . A high prevalence of chromosomal rearrangements involving the RET gene was found among these radiation-induced thyroid tumors [2, 3] . As a result of such rearrangement, a portion of the RET gene is fused with another gene, typically with the H4 or ELE1. However, since the DNA targets of ionizing radiation are randomly distributed throughout the cell nucleus, the reason for predilection for the RET rearrangements in thyroid cells was unclear.
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A recent study published in Science by Nikiforova et al. shows that the answer to this question lies in the understanding of how different chromosomal loci are positioned in the nuclear volume with respect to each other [4] . Thus, it appears that the preferential occurrence of the RET gene rearrangements in thyroid cells may be due in large part to the structural organization of the nucleus of normal human thyroid cells resulting in geometric proximity of the genes that participate in the rearrangement. Such proximity may make two DNA molecules vulnerable to simultaneous damage by radiation, possibly by a single radiation track, and the mis-joining of two closely spaced free DNA ends will result in the rearrangement.
It has been a long-standing controversy in the field of radiation biology about how close target chromosomal loci have to be for radiation-induced rearrangement to occur [5] . Two main hypotheses were that these regions come into close contact after radiation damage occurred (the breakage first hypothesis), or that exchanges occur only where close contact already exists (the contact first hypothesis) [6] . The breakage first hypothesis has always been the dominant theory since it was more consistent with results obtained in experimental systems.
Nikiforova and her colleagues used two-color fluorescence in situ hybridization and three-dimensional microscopy to analyze the spatial positioning of the RET and H4 genes, the two genes that participate in radiation-induced rearrangement, in the nuclei of normal human thyroid cells [4] . They demonstrated that in 35% of interphase nuclei RET and H4 were juxtaposed to each other. They also found that such proximity is cell-type specific since it also exists in lymphocytes, but is absent in mammary epithelial cells. These data strongly support the contact first hypothesis and suggest that spatial contiguity provide a structural basis for tissue-specific generation of chromosomal rearrangements and subsequent tumor development after radiation exposure.
It is likely that geometric proximity is a necessary prerequisite for different types of chromosomal rearrangements associated with radiation exposure, such as ABL-BCR fusion in chronic myeloid leukemia and acute lymphoblastic leukemia. Further understanding of this phenomenon may provide a basis for development of new therapeutic strategies aimed to diminish the risk or prevent the development of tumors in people subjected to accidental or medical therapeutic irradiation.
